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#5LM} 7l^ofl €^^4, € 3^*8^-3: tb^*Hr 4^r7fl 

-L^r 4^7fl^ 7fl°lm ^SlZL, ±.^2) TflolB A>o]ofl 

^^Cf. oj i7}2j *fl2:lMJ6|| -S^^^l «h£*fl 7l^ofl %^<8^ *V 

^*Rr M^£l D 4l- ^7>^-^^o] ti_V £ ^ 7l^-o) ^^ofl ^^^-^ 

^ 7)}o]^ 5^-0] ^olH ^0]=. A |.olofl # 7 ] ^ 
£ 6 
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^H^^* 7 ^lb Hlfl^ ^> ^ zl ^1S« 0 >^ {NON-VOLATILE MEMORY 

DEVICE HAVING A CHARGE STRAGE INSULATOR AND METHOD OF FABRICATING THE SAME} 

£ l£r f^fls] ^^U 1 "^^^ 7Mfe *}$^ ^12.^ #3lS# 4^ 

£ 2 ifl^l £ 5r £ IS] A-A» fl^^l «1 3fl ^ nfls.^ ^ ^ zi 

£ 7a D ^ £ 7b^ ^ £ 6^1 B-B# 4^ 3«fl*! w^ 1 ^ ^5.3 

£ 8^ £ 65] C-C» rcl-e} £ ^<H1 4^ *}$\^ ^|£2] 

-2.^ <83 ^ M-eI-\H ^^£#oicf. 

10 ^ .£ 12^ £ 9 ^ £ lis] D-D ^ E-E* 4^ #1^^! ^ ^^1 

^*H1 14= Hi $ ^ l£e] i^l-51 <*j<* ^ ufB}-^ 

1-^1 4. 
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£ 13 vfl*l S. 20^ m ^}d\}6\] Eff ^> ^ ZL *fl 

£ 21 vfl^l £ 26£r ^- t^^l *fl2 -^*HH 4^ Wlfl^ ^1-2-5^ ^> ^ ZL *\] 

£ 27 £. 32£r >|]3 -^Ajoflofl H]^^ pflS-E] ^ ZL 

£ 33 £ 36-^ ^14 ^HH rcfs. w]^^ ^3 ^ ^ n ^| 

£ 37 vflxl £ 41^ ^5 ^*HH rcj-s. uflae) ^ zl X| 

<13> o. ^]SL5] ^ ZL *(|3£lHH ^ 5Jo.S.>«|, 3 

^ ^ 54 tt 7l^#^r i#*Kr t^b) 4i*> ^ 
ZL ^lS^ofl 



^S-B] ^^^1 &°r51 ZL CflolE)-!. - ol^ ufls. 

&* r S.*l, tfla^o.^. #sflA] uflaiBi 4i*K flash memory devices), #-fr3l*A 
^i^Xferroelectric memory devices), -#^3*- ^l-E.^ i^Kphase changeable memory 



devices), *>7] nfl5.&| (magnet ic memory devices) ^cf. 
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<15> dL*}fe S-^H^l^sq- -fr*rtr if-tV 

S^. #2JW ^S.E] rii*Rr £^ ^TflolB vfl<*l) *i^Hfr ^^r, 

7R>*}b l-2flA) Dfls.^ d^r^r ^ 7l«g ^ &7]& ^(program voltage and erase 
voltage)^, -f^* vfl^(endurence) 3? -M**^ (retention)-ir 7}x)JL, a]H ^ 

#7prt!: ^Xmulti-bit programable devices)-!- ^ &7l nfl^-ofl 

^7> 

<17> £ 2 ifl^l £ 5b £ IS] A-A# ^ #|Sfl^ #efl<3} nfl.£.e) 

<18> £ If %r3^M3, ^Hfl^ Hlfl^ il^>b 1&E*I| ^<^^6fl 4i7} 

£-eW28a)°l afl^l^ji, ^ ^(28a)^r S^^-i- tr^W". 

^ 7>S^tH 711 olH 3*^(30) o] <#7] Tfl^lB €^"(30) ^ ^-71 <g 

A>olofl #S>B^( charge trapping layer; 16) ©1 7fl7fl^cf. 
<19> £ 21- ^25f^, pfls.e| ^7>>^ av £ ^ 7i ^-( 10 ) # 

°fl *>-¥-^^^f(14), 3*rH^#(16) ^ ^^^^-(18)^: ^^trcf. #7l tf^^ 
(18) -S-ofl *1U JE*1^(20) ^ *>^>^3^(22)^r ^^tb^r. #7l ^ = ^£1^(22) ^ 

^•71 ^fl 1 5.^^(20)^- 3JflE^*>JL, Tfl^ajH, tf 7 ] ^^^^-(18), #7] ^*>H^# 
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(16), #7l «V^-^^^(14) ^ #7l *VE*fl 7l^r(10)^r *fll^«H #7l «V£;*)1 7l^ 
(10 HI ^(12)* *8#trt}. 

<20> £ 30. ^-7] H^l^l ^^(12)^1 #-£31 71^1 l^^* 

-§-*M #7l H€*l ^^(12)^ vfltsofl h^I^I #5^(24)^ ^#*rt}. ^^^S. #7l 
«VE*fl 71^(10) ^ #7l *fll ^^^-(20)^ o]j^o]x\ 7 ) rtfl^-ofl ^-7} S>-^ 

^^"(14)4 #7l «l£^l 71^(10)2}-, #7l ^^^^(18)21- ^*Kr #71 *)U £ 

^^-(20)^ <^^o] <i#S}-^cf(26). #B]^£r 1#5|-^ nfl ZL ^z)7\ 2 aflS. 

^7>^nf. #7l «l£^l 71^(10)3)- #7] *fli £^^(20)S] #^5. <?]<5M #71 

^^H^^(16)°11 #^ (tensile stress) ^ ^^(compressive stress)7> 7>-s|l7^ #7l 
*i*fH^#(16H £#°1 ^ oicf. ^-g^, #71 J=31*l ^<*(12)* 

TT 7>5fl^l ^Zj-^O.^. ^1§>^ ^-71 E^UJ cg<*( 12 )o| ^triofl #7] ^} 

H^^(16)5l 7>#7VEloll ^^-ol AJA^ ojcf. 

<21> Tfl^lH £ 3* #71 B31*l #3*°K24)°1 <g#3 «>£^1 #6fl # 

71 H^^l <3^(24)^- *fl^r ^^(28)^- ^tr^r. 

<22> £ 41- %V 2 .^ 1 g ) Sl-^-^71^^ ^n>^->g-g- A>-g-^^ ^^SV(28)^: <^r*H 

#71 S>^>ia^(22)-8- ^#Al^J!l- ^-AHl Aj-7] E^l^] ^^ (12 )^- ^fl o.^ ^n}- jjfl 

€(28a)# ^tr^r. 31^*1H ( #71 ^}B.v}^3.n(22)^ *1l7^M #7l afll £^(20) 

<23> £ 51- %V 2l ^ ) #7] ^! £^4(20)^1 ^#5} 71^ ^ofl #51^^1^(30) ^ 

^^A>ol=^(32)^ ^7] 1-Sl^^^#(20) ^ #71 -^SlA>ol^ 
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(32)5+ #71 *0l £^(20)# *|El\3*M ^>^-e)^lr(28a)^ #-¥-« 7>S.^s^ 

TlMH ^#(34)^- 

<24> #^ ^2flo} Hlfl^# nflael i*Rr dt^Bl^ ol^SHr <3<>H 

*1^ 7>^#ol ^71 nflg-ofl c-flolEf^ ^ # £ -frX|4^ol 0.^7].. O.^ 

<25> £ i£rgol °1^7>^ 71^^ #^0) xj^^^^t SL^Rr 

Blfl*^ "112-3 71 ^ ^ ^ ZL afla^-i- ^l^mc-ll ^Cf. 

<26> £ «V^o] ol=ji^>^ Cf^- 7l#^ ^lr, ^T^^o^* 7> 

*1^ 7l<3iS* ^*Rr «1 3 lJ-# ^12-el ^ ^ ZL ^ls^^: ^H^HrHl ^4. 

<27> #71 7l#^ 3Mll-8r #*J<3^# «1 3 ^2-Bl i*H 3 

*fl *r &1=K ol >L*Hf tiVESfl 71^ ^^^4, #7l 4 <3<^H 

ol ##*j<3## f_V>§^ 4^7fl£l ^<8tb H«*l ^g-e^s-o. 5Lf-W. A oM ## 

^ ^ ^"71 ^ #<*J| 2 £ d^^| ^#^Cf. ^71 

A oH] #71 Ji^sl^^ #JjL# 7^*15^ 4^7fl^ if 3} 3. TflolH eKl§ 
01 ^sIji, A J-7l TfloiH bK1# si*I# afl^i^ci-. #71 51^ 

^ 3fl^l-£r #71 ^i^>7.-l#^olnl.o. # 7 } oj <* ofl ^71^^.5. 

<28> £ ^-tgsl ^Al^oflA^ Ol ^ 7 }^ ifi^, Jl^tf £ <3<*,§- i^- 

tVt}. ^l^o.^., ol ^ 7 >^ ^L^<y-^« ^ 7i#<3-*j^ol Sh£*)l 7l# 

°fl *§-S3<H ^"71 ^<^^ofl 4^ 7 fl o] 3§^^- >fll ^-#oJ« j # 7l aL^^^ofl *fl 2 %# 
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#7l ^^^H X|3 «#<3^# tr^*Rr Bm^8: i^tf. #7l *fll 

%#<^ ^ #7l i^^nV^ ^611 ^r^Mi^ 0 ! ^S^Tfl ^^^Cf. #7l 
X^ 0 >^cgnV Aj-cHl #?1 ^>^-el^o] ^.g. 7>S^S^ ^ 7 fl^ 3g «g ^ 7\]o]^ 

^#3^, #7l *fl 2 ##<g<*°l #J=L ^ a o V 7 ] ^3 ^^o} ,£j=L # j7^oJ. >flol 
H 3l TllolH 3fl^ol Z}-Z}- 7 }S.*mtf. #7l Jl*}^ TllolH 3fl€ ^ #7l 

*fl2 %#<3^ ^H^}-, #71 7-1*1^ Tllole sflBl # 7 ] ^3 #^<* Afol^ Z]-^ Jl^ 
7)1 °1H ^ Z\#<& 7\)o]3. ^^^1 7fl7ll^Cl-. 

*l*Kr ?M til-^^cf. o>^-Ei, ^"71 ^^-HV^nKg. ^#^.^, ^ # 

°1-7M, #71 Jl^oj- ^1 ;g<£n| ^ ^-7] 7^0}. ^ o] E AA °1^#^ ^ 

c^nVolTlul-, a o V 7 ) ^oj. ^olJE ^Bjvg- 3^#^ ^^^o]j7 TllolH 

It^^lM #71 JL^ TflolH ^ 31 #7l TflolH #^1 AA-Br #7l 

^V^-el^ ^^s. Aj.ojofl ^ 711 olH ^zfl^^-, #71 t}^- 711 °1B 3Xfl^ #ofl 

^#51 £1, 4V7I ^f^El^ sflig Aj-ofl o^jd #J=L ^olH Sim ^JE 

#7l 7l^^ -*Ml^gr ^^^^-^<gnV^- 7>^1^ ^5-$ ^7>o| ^ 2 

^^ll Tfl^^ ^ OJC1-. Ol ^<^^ol 71^-ofl 2fl = ^^nl-( pad 

insulating layer) ^ ^KE.^ia.'^Chard mask layer)^: ^#*}fe S^rtr^r. #7l 

*r^r^3.^, #71 3)l = ^^nV ^ ^-71 d>£^l 71^ 2flE^§>C^ ^- 7 ] ^^^^ H^31 
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71 i^Rr € ^ofl ^\^\^^% ^7] 

A oHl ^7] ^\^v\^2\ Aj-JjL^. 7^1=^ 3§^*V 711 o]H ^^^^r ^ 

#7] TflolS ^oJS- A>olofl Aj- 7 ] ^S^^^-i- -g-^o} tf 7 ] ^ 

^^11^^, ^71 ^l-Tl^o^K^ ^aJ-s).^, ^ *H1 

W. ^.SiM-, ^ ^7^ A|^£H^ ^ A) ^11- o)l ^§3*1 ^jt. cj-a. t§Bfl S 

T 1 ^^ ^£ 5^. -£-^13, <^7H 4i7H£l^ ^H^r 7BAl^ xfl-g-o] ^T^JI ^^fl 
^ ^ ZLSlJl ^7Hl7fl AfAj-o] ^J**] ^ ^>7l ^ 

*H*=)<H*]fe ^Joji}. £^#oll olc^Ai, % ^ ^Mfe ^^H^ 7l*>7l 

4^^^! Stb, f^l # 71 »Aj-»ofl oicfji <^£H*l^r 7^ o-ofl 

<W # HL^ 7lt Aj-ofl 33 ^ $Z7m A>oH ^30) ^o] 7 fl 

*M ^£ ^Cf. ^Oj^> ^^Jr^ X Al^ -S^*^ ^Oj^j. ^ 
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<35> £ ^-2:^, nj|S.E) #5131 7l#°fl ^ Tfl 

°1B ^(SR)#4 ^"71 7flol S ^<*] #(SR) A>olo)l = <3^(WR)-§- £ 

3 ^ ^71 *l°i^(74cH ^el- ^7) <?] 

3*Hr ^7>^-^^- #dfl ^^>7fl 
<36> #71 #71 ^*>^^^^-(74c) 4*r7fl^ 3g«g^ TflolH bKI#°1 tifl^l^cf. 

^"71 TflolJE el-ol-i-^: #7l 4i7>^-^S]-i-(STI)^l ^# 71-3*1 ^"71 TflolB 5|o] 

^-71 fl^ete] ^^(WR)^l wfl^l^ 4^7fl^l 3 = BKll-(wl~wn)3r, #7l 
^^5l-o]#(wl~wn)^l °^S1 ^-71 TflolB <3^(SRH ^ «fl*l€ 3*1^2^1 

(ground selection line; GSL) ^ iB^^e}-?! (string selection line! SSL )-%: S.^t 
trrf. uflc^ ^0^0)0^ 3 el-ols. (GSL) 0 ) tf\r$^d\ ^^£)J7, ojs. ^ 

-tl^2r^l€-(GSL)A>oloil ^-^i>_i ^(common source line; CSL)°1 «fl*l€i=r. 5E*h 
^-71 iH^^d^5r < ?l«(SSL)51 ^5. cfl*^H Hfl^S] Jl, #7l ^H*g ^^^(SSL) 

°H1 "4^711 Si tilHBl-^ l-5lZL-i;(BC)ol Wfl^]=lcf. # 7 1 ^^(GSL)^ 

*| =.21-^1 (wn)3|- ^^>7fl tifl^lSjol, #7l dl7l-^-el^#(STI) A>o]o) ^7)^ 

SLS. 3^f€4. tilHe^-o] l-e^i-(BC)^ #7] 31 = 5^1 (wn)*r ^^^Ml Hfl^sM, 

^■71 4i7f^^-#(STI) A r°l^ S^^^H #7)*\<L^ ^^€^f. 4^1, SL 9*11 
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2*1 € %^-&°], #7l ^^^^^(74c)^r #7l ^ o] 

nfl #7l ^i^H^-^^^-(74c)^ #7l ^-^2^ 2}^(CSL) ^ #7l alB^J f-e^-i- 

0P2)# 7>^lcf. ZL&m, #71 ^^>7-l#^<aBi-(74c)^ #71 t\) °] B el-^1-21 ^B^l °> ^ 
#1 ^2 5^. 

<37> £ 7a ^ 7t>Tr AA 2 651 B-Bl- a}-^ #l^fl^l ^ m}-^o] tal^t!; ^^l^ltl ^ 

<38> 2 8£r 2 6^ C-C# ^ *V ^aHHI 43. «lfl^# V\) 

2.51 i7>oi ^^efloii- q-Hl-^ ^2°14. 
<39> £ 7a D ^ £ 8t ^^V^, #^<H1 trJ-S- Hi $| ^1251 ^7>o) o. 

71^(50)^1 ^#^1 ^71151 3g^*V h^I^I ^l-^-sl^Cse)^ 5Lf-tVc|-. #7l 4l7> 
^ si ^-(56)^0. ^1^(50)^1 #^^^l-(58)^- #7l H <3<*£r ^ 

2.5K]!;(wn)ol nfl ^] si <^^(WR)2l- ^ 7)1 °1 B 51-^1- (SSLn, GSLn)ol Hfl*]^ 

*m 711 °1B ^^(SR)-i- #71 ^}^.eln].^-(5 6 ) ^ ^-71 #^^^#(58)^: 

#2*11 71^: #ofl ^^K7-l#^<^^.(74c)ol ^-^ji, #71 ^1^7-l#^c^ni-( 7 4 c) 
# 6 fl 4^711^1 TflolB e}<?ll-°l ^#€4. #71 ^^#^^^(74c)^r ^ ^A 
(64), *d*fB^#(66) ^ #Jf ^51-^(68)^- Bf-*lt}-. 
<40> v£r=fg ^ ^efloHl^ , AlEM e^fl^^l-ol 2^ZL^£l^ ^ a o >^l^>7l 

3*H -?d«? B^l^Sl TlMB Tjfls.51 ^-i-^1 TllolB ^^n}- ^?1£- ?A 

o] ti}eJ-3}£}-Cf. n}^, t eg oil rcf^- v\}3.^\ ^*}^ #7l Tfl o]E ^^(SR)^l # 

71 ^} *1# ^A(74c)^ #71 ti>2^11 7l^-(50) A>oloil 7 fl 7l l^ #^-ol-(54)^- ^ ^ 
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W. £4€ E 7b^l S^s} ^o], -8-71 3*} H^#(66) 5? #7l # J f 

#^(68)^: #7] ^(WRH^ ^^*>JL, ^7} ^ 711 olH ^(SRHl^ # 

7] ^#sKK64) #°ll 5E #^-^(76) ©I $£4. 

#7] ^>«e]^-(56)5l -8-71 ft^^^^l S.^l^ 31^1 

£th #71 #Jf3. # 7 ] ^V^-sl ^(56)^1 5E^ 

7>^ 

#71 TflolB 5^o]#^ ^-71 ^7>^el^l-(56)Sl ^» 7>5.Xlsi^ 3g^S>7|) tifl %] 

€ ^^^(GSL)^ iB%^2Kl(SSL)-g- #7l ^ a}i»h1-o1 (GSL)^ # 

71 iS^ ^^HUSSD Aj-ol^} 3g<§s>7fl afl^m 4*r7flsl ^^^°J^(wl~wn)*- SL^tb 
1=1-. #7l .3*1 el-oi(GSL) ^ #7l iB^ eKl(SSL)£- #7l ^ 

<3<3(SRH1 tifl^sli, #71 ^^H|o]l-(wl~wn)-& #71 3J=eKl <£<3(WRH1 afl^m^. 
A iS tfi^MHr ^^1 ^etel-g-CGSLl, GSL2) A>olofl $| = #( w l-wn)^ ^eJtlr 

^^l Ufl^l^ j1, ^iS. tflWfe ^e^^bM^o]s (SSL1j SSL2 ) A>olofl >y-7l $) 
= #(wl~wn) 4 Jg^tb #^o.S ufl^^ JE^ 2fl€§°l «ll^l€c}-. #7l 

^ = 34 £^ sflEj^ ^f±<J.i 5l-0](CSL)<Hl ^#^^1, AV 7 ] ojc^o]^ 

^^^V #^-°S aflM 4^7fl^ ^j^fo. tilB^o] l-^-LCBO^l «fl^4. 

#71 ^^(CSL)^: #7l 711 o] H H**l«-g- i^Hr ti>£^l 7m #ofl ^ 

^€ #?i^^^(130) lfl<*l) ^^Slal, #71 ^^#^^^-(74c)-i- 3;**H #71 

^^€•^1 ^7l^o.^ ^^cf. jEtb, #71 ulBel-^l #3zL!-(BC)^r #7l f^"^ 
(130) ^ #7l €^>7-l#^<a^-(74c)* #71 l^^Hl ^l^is 3^t=K 
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< 44 > ^-7) ^±SL^ BK](CSL)£: 711 o]H ^^l ^€ 7l^h #ofl ^11 f^V 

^^(llO)^: #7l 7^11 #^^^^-(110) ^ #7l ^i^^-^^^(74c)* 2fl 

e1\§sh ^, #71 zl^-w. tfl<*f| H^sv# ^ SX^. #7l 

u lH5f<a#£in#(BC)^ #7l W^i^ ^(CSL)^ i^srRr #7l *fll f^^^ 
(110) #<H1 ^12 ^^^^^-(120)^- ^^JL, #7l *lll ^ >H12 f^^^CllO, 120) ^ 
#71 ^srH#^^^(74c)^- sfl^^H #71 ^#^1 71 ^ 4^7^ ^bH^ 

* ^#^, #71 ^^Hl SL^^M" + o}^ 

^^-(74c)^- ^*Kr #71 #^f #5KK68)£r ^#^-#S.*| , oimcfl IH^I^ 

#5l-#5- ^ #71 ^#2l-#^r ^el^#5l-l-4 ^^^-ir 7M 

*r 9X7} nfl^ofl, #71 ZL-f-iL SL^r #7l ^l»*#^r ^*}7l #7l Tfll f^V^ 

<45> 51 9 ^ 51 ll^r ^ m}-^ wV^-^t!: ^*HH *1*H^ Dfl_2.iL) i*}^ 

-H^J- ^ ^ <3^-§- M-E]-\fl ^^£1:^4. 

<46> S. 10 ^ 5. 12^ 51 9 ^ 51 ll<q D-D 3l E-E* 4^ ^3 

^tb ^HH Hlfl^ DllS-S] ^}Sl Jl^oj- cgql ^^o^- eg^ o. cf^ 

il-^lcf. 

<47> £. 9 ^ 51 10-g- ^^>^, JL&Q ^^^^(operating^l ^ 3L&<& H 

f&x)+t)7} afl^l^c}. #71 ji^i<y- <3<*Hm i^>* el ^-(56)^1 afl^^M €^^^(60)^- 
^tbcf. #7l (60)^1 7 }s_^k] jl£<# TllolB *l^-(78h)<>l tifl^lslJl, 

#71 TflolH ^(78h) ^ #71 *^^^(60) AVoHl Ji^o]- Tflole ^o^n|-(74 h ) 

°1 7fl ^ ^Cl-. #7l TflolH H<£n(74h)£r <=>}^ 21 #^#^ ^ ^cf. 
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<48> 5= 11 ^ 5= 12* ^S*}^, ^£<& ^^H^r &^&<&o] ^ ^£<& H^l^B] 

7> *Y5Lx\} 7 }#6\) ^(56)o] %^^^(62)^- ^*>:H, ^7} 

^^•(781) ^ #7) #^^(62) 4°H1 ^jolH ^£*K741)°1 7fl^fl^rq-. ^- M}- 

^7} 7\#<# TflojE ^^^(741)^: <>l#f^ ^ 
<49> 5E 13 £ 41^ tifBJ-^fV ^Al^cHl 11).=. Hl^^ v\)S.?) ^7}^r 

<50> b^-^-^r € ^^-i: M-Bftfljl, C -¥"gr£r £ 10^ E~E« 4^ jl^tt 

^-8: i-MMjI, cPf-gr^r £ 123] F-F» 4ef #1*H*1 <8^-§: M-^Vflt}. SRS a 

£ 6^ C-C» ^ ^o1jl ( WRS. 1^1^ £ 6^1 D-D# 4 

<si> s. 13 ifl^l s. 20-& 1 *UHH 4=. hi?)^ pfla.^ ^> ^ a ^ 

<52> £ 13# #d£*M3, XI 1 *3*H*r H ^(b), 3L&<& <3<*(c) g 7-1^ 

cg^(d)^- ^2]^ ^>i£Xl 7]#(50) ^Hl sflJEl #3^(533) ^ 3fl = 3Sj-*K53b)°l *H1 
3. 7 4^(53)^r *&<$&x%. -#7} JL#<$ <3<3(c)£] -#7] sfiJEL ^<g^(53)^- 

<53> £ 141- , #7} wViX] 7l^(50)<Hl <1*V3* ^"71 JX^<y- 

<3<3(cHl XI 1 ^^-(52a)* 
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JE 151- #7l x\&<£ ^(d)^ #7l ^^^-(53)* ^tbcf. °M 

, #7l % <8«Ub)S] #71 tJMh <^^(SR) 4H1 #71 sflH ^£^(53)5. 

f-^1 ^71*1^. o] cj^l^ A>^1A1Z1-^^- A}-g-^0_5.*] ^-71 ^ TllolH ^^(SR)2l 
sfl^ ^<S^(53)* O-S. ^l^U" ^- 91^-. 

#7] tiVE*fl 71 ^(50)^11 <t#3}- ^-g-^H #71 ^«(d) ^ #71 # 

^ Tflol^ ^^(SR)ofl ^2 #2^(54)^ ^^^Vcf. #7} 5L#<$ <^^(c)^ #7l afll # 
^-^"(52)^ #71 l^sHg-^l £]*f) ^ =7)17]. ^71-^Cl-. 

£ 16^ %^*>^ ( #71 sflJE. ^<S^-(53) ( #71 #3l-Bi-(52) ^ #7l ^12 
^-(54)^1 «VE*ll 7l^ ^igoil ^>=^3.^-(55)-i: #7l 5}£^i3 

^-(55)^: ^Sl^^-^S. *g*^ ^ $X^. 

5E. 17-8: &^z>}# , #71 tiVjE^l 71^(50)^11 4^r7flsq ^> «-al nv #(56) o. 
<8#^}. #71 di*>£-el*M-(56)£r #7l ia^CbHl *fll %^^^(58)* ^«Ful, # 
7i -n^^CcHi ^12 i-^^^ceo^ f^S}JI f #71 ^^^(dH ^3 
(62)# ^ #7l dL7}-g-Bl^M-(56)£- B31*l 7>^lrf. ^7} ±_ 

^elBV*(56)^r ^*H=r #71 ^3^(55) , #7l afl^ 53) , #7l 

m #3-^(52), #71 A}2 #2}- ^(54) ^ #7l aVE*H 7l^r(50)-a: *Hl5. sflEl^sH 4 
711 51 H^l^ll-* ^§Rr % S^th}. #7l *V£^1 7l^ ^d\] s£ 7 ] H*ifl*l* 

n>^H #7l ^^^^(55)-^ ^ A ]oll a> 7 ] E^l-g. ^ofl S> f A 
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?fl^*IH, £ 17# %^}&, #7l ^n>^3.^-(55)^r aflT^JL, #7l H<3^(b) 
^1 3ifl^. ^<£*K53)^- ^lTl^c}. #7l 4i^5]bV(56)^ #^£r #71 ^^o^o] 5. 
^ 3llHl #7l ^^^^(55) ^ # 7 ] ^5j-B]-(53b) 

(HF) 5E^ BOECbuffered oxide et chant)!- ^>-§-tb <b^H zR 1 "^ ^TllF ^ 

ojcf. .#71 4. ±^^9(56) ^\ #7l «li^ 7l# #^3. -*f 

7}^]JL, C] M-0> 7 >Ai JjL^ 2.Aie)^ ^^21 ^-Ir-t- 7>^ 

£ 18^ #7l aVSESfl 7l^£] ^ofl ^ #^-^(64), ^^r>H^#(66) 

^ #3^(68)^: #71 #5KH64)£r ^sl^-#^, ^^s^s* 

^-(silicon oxynitride) ^ ^f#5W metal 1 ic oxide) # ^Slo^ ^#^r 
<r 5U4. #7l ^}H^#(66)^ ^-E-^s)-^ ^ *2e|€#5}€3}^ # ^>q-S. 
^#^: *r $14. 4^^1-711^ #71 3l*}B^(66)£- #71 n^- #3^4 ^zj-Aj^ali- 
AAt= *l-g-*H %^ ^ 5£4. #71 #^f #^^-(68)^ #71 ^ #5^(64) 

-4 ^€-#3^, ^sl^-#5|-^2l-^- ^ ^#2}- ^-(metallic oxide) # 

£ 19!- #71 ^1 olH <3^(SR), #71 32^<a-^^(c) ^ #71 

^^(d)^ #71 #Jf #S|-si-(68) ^ #71 3^^(66)^- ^iTl^Jl, #71 al^^l 7l 
^ #^1 S^l^M: # 7 1 l-el^el^^-(70) ^ 7-]7-l%V^(72)# ^ 
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5W. #7l ^^%>^-(72)^8- ^ffl, ^^e^M^, ^Ef^e)A> 

£ 20^8: #7l ^^^(72), #7l #e)^e)^(70)^r *V3lS ^^1- 

^ #7l il^Cb)^ #7l £U=bK1 <3<*(WRH #7l ^>^-e^-#(56)^ 7>S^] 
sfe ^jel e}-<?l#(78w)^- ^^^Ji, #7l ^i^ 7flo]H <^(SRH1 #7] 

(56)^1 ^» 7|-^.^1 3^ -5d^ TflojE ^.ol( 78s )^- ^7} JL£<Qc$<m C )<*\l # 

7] *112 (60)^1 7f^^l s^r Jl^-y- TiHH ^^-(78h)-i: ^#*K2, #7l 

^tf^CdW #7] *fl3 «-^^^(62)# 7^1=^ 7^og. ^ojH #^(781)^- 
W. #7l $\EL H^oil-(78w)^- ^"7] ^1 «-^^^(58) A>°H*r ^^-(64) , 

H^(66) ^ ^^-(68)01 ^i^>7i^oi^(74c)^ 7fl T-fl 5} JL , #7] #t>}z\ 

^^^ D 4(74c)^- #7l e^Sl ^^(WR)^ ^ofl 1^517^, ^-71 = Bf«^#(78w) 

3 ^f^.^^i ^ 91^. #7l TflolH s}o]#(78s)sq- #7l #^^^(58) 
4°Hfe #71 *)12 ^<a^-(54) ^ #71 ^ ^^^-(64)7> 7fl7fl^cl-. HL^V, ^71 JL#<& 
Tll^m ^iq-(78h)3f ^7l ^12 #^^(60) Al-oHl^ sflE^^ *fll ^^-(523) ^ ill 
*>-¥- #SW64a)<>l -H^TflolB ^^^-(74h)^l 7fl7fl£lJi ) #7l 7^<y- 

TflolH €^-(781)^1- ^-71 ^13 «-^ c g^(62) A>olofl^ aflE^^ 7^12 #5l-^(52a) ^ ^ 
3^ ^ ^V^(64a)ol a}«§^ 7^<y-7llolE ^-(741)^1 7fl7fl^cl-. 

o] nfl, ^^1^, ^-71 ^ #2}-sl-(64), ^"71 ^}H^(66) ^ #7l 

#-f ^>5l-^-(68)^l ^l-^^^mc)^ ^.71 £|JE.&Kl cg^ (WR) o) ^ofl ^ 

^ ^ SI el- . ^-s-m, #71 5}o|#(78w)-i: ^^>i^5. A>-g-5H #7l £U= 

l"(78w) A>o]o^ # 7 ] ^^l-7l^-^^n|-(74 c )^- *)17^ ^£ ^Cf. SEth #71 5L&<& 7?] 
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H *i<3^(74h)£- %A Jl^MolB #^(78h) °<H^ %7\ Xl2 «^ <3 (60)^1 ^ofls. 

iH^S 4 s ^7] ^^^"(741)^ 7^<£ 7flo]E 

3R-C781) Xl3 4^*8^(62)^ 3 <r 5^. ^e^e)^ 

Al^^Wl^- y\A A «fl^l ^71 711 °1H ^(78h) % %7\ A 

. 4. £^ ^^olH XI ^£ SZ^-M-, TfloiB 

<#^M1 ^ £ *£3H <8*8=-§- &TrCK 

i3> Tfl^A^ £ 6 ofl 5LA]5l ^4 ^-ol, ^-71 TflolH eKl#(78w), #7l al^tfTlMH 

^^•(78h) £ #71 ^^^TflolH #^-(78lM: S^-SRr «K£X1 7l^ ^°ll 

*8^S>JI ( ^"71 #^«gnV ^ofl # 7 ) $Jt= ^ <?1 # ( 78w ) ^ ^ *3 * SKI £^ sfl T=J 

§2 ^71 ^JEl 5Kll-(78w):z}- ^^*>7ll «fl^^ 4^7fl^ #^ZL^ 5.^ afl^-i-^. ^ 
^71 5|o]^ Sl^ jfl^ ^©H «fl^Jl, ^-71 ^]ZL^ 5. 

^l^t^ alHef^l #2-^1 «fl^cf. o] ufl, # 7 1 X|2 %^^^(60) £ 4 v 7l X|3 
#^<8^(62)<H| ^7l^o.5. #*fl ^ 

; 4> £ 21 xfl^l £ 26-8: X12 ^Al^ofl rrj-^. nl^^ uflSLel 4i7.> ^ ZL x] 

5> £ 21* ^2^3, #7] X) 1 ^Al^ofl^ £ 13 ^ £ 14» %j-2:*H 

H <^(b) ^ ^^<3- ^(dH sflJEL ^^^-(53)* ^^^Jl, JL?i<& ^(cHl 
XU #3^(52)* ^^^4. sjr?) ti> £ ^ 71^(50)^ ^ofl ^=^3.^(55) 
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<66> £ 22* l-St'S , #7} «KE*11 7l#(50)«fl 4^r7flS] ^V^.e)^-s.( 56 )^- $-$^4 

. #7l ^^e]e|^(56)^ ##tb *U 4^H4 "}i>7Hi H€*l 4i^ej7l^ 
(trench isolation technology)* ^V-g-SM ^j#ti- <r SX^. #7l di^>^-5^ ^-#(56)-^ 
iS^CbHl ^1 «8 ^ (58)* -H^^tcHl *fl2 ##<8^(60)-§: tr^*r 

31, ^tf^CdW ^13 *^*8^(62)* ^#W. #7l *>=n|->ia^-(55)# ^T^Jl 
#7l iS^Cb) ^ #7l ^^<g-^^(d)S] #7l sfljE. ^^nv(53)^r ^Tl^cf. 

<67> £ 23^ #7l 7l^ #t£o\} ^ ^^(64) ^ ^*>H^^(66) 

-§- ^^^ ( #7l JL^^Cc) ^ #71 ^^^^(d)^ #7l ^^>S^^(66)* ^|7l 
<>1 nfl, ^ 7flo|H <^(SR)^ #71 *l*r^^(66) SE^V ^T^t}. 

<68> E 24* #71 1&E*H 71^21 ^ofi ^2 #3^(76)* ^#^>J1, #71 

€^^(b)^l #71 XI 2 #sK v (76)* XlTltrrf. #7l *fl2 #5r^(76)^r #7l *U #3^ 
(52)3f v}&7}*]S- ^e^#3^, ^el^-#^-^5r^- ^ ^#5)-^- ^ ^€ ^ 

M-S ^#^- ^ $£4. #71 *i*rH^#(66)-^ ^Hl^sl-^iLS «g#^- ^ &7l «fl-g-°ll 
#71 €^^(b)^l #71 ^12 #Sr^(76)^r #71 ^^B^#(66)^- # z^i *1 ^ilS A>-g-^> 
^ ^171^- ^ 534. oj^ cf^ <1#5}-^^* ^-g-^ #71 ^12 #S1-bV(76)* 

#71 *i*K^#(66) #^im #71 *fl2 #5r^-(76)^l ^#3*1 &7l nfl-g- 

#71 ^ ^(bHH #71 *)12 #2l-^(76)* *fl7l*Rr ^7^l7> ^Jl&Cf. 
<69> S. 25^r %^}^ , #71 «>iE^ 71^51 ^^ofl #«- #5(-^-(68)^ ^#*>JL, #7l 

-H^°J^(c) ^ #71 ^^<a-^^(d)^l #71 #-*f #3^(68)* xlTltrCf. #71 #^- 

#5^ V (68)£r ^«^# ^T#2r#S*l, ^1^1^ ^Jp-B] ^-#31-^0.5. %S§*t + oicf, c^HV 
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EM, #71 Jl^^^Cc) ^ #71 7-l^oj-<^^(d)Sl #71 #-?- #3^(68)* ^171^ 

ZL ^31 #71 ^12 ^2)-^-(76)^ #43*1 SLsL, #71 ^JELEK] <3 

^(WRHl^r SHf #5l-^-(64) > ^<5>H^#(66) ^ #^ #2)-^(68)ol #71 
^ >H°lm <8^(SR)°fl*r #^(64), Xl2 #3K V (76) ^ #^ #sKK68)°l ^#5] 

JL, #71 jI^^CcHItt afll #2^(52), #5^(64) ^ X12 #5j-^(76)^l 3^ 

#°1 *}^£1J7 ( #71 ^^^(dH^r ^ #S|-^-(64) ^ ^2 #21-^(76)^ 2^ol 

Tfl^H, JE 25* #71 «KEXl 71^ ^ofl JE^* ^#^rf. #71 

Si^^r 1-^3^(70)4 z\*\-%^(72)-$r 3f^H ^#% v 5^. #7l 
(72)£r XU ^AHlfil- v}5Y7}x\3, ^31, ^^^H JE , B}-^-^5l A>c»l j= , ^^B 
^elA>o]^. ^ ^Ejjsl e>q-^ ^ 5>J4. 

£ 26* %2,is}i&, #71 ^^%Vq-( 72 ) ( #71 #3^3-^(70)^- 313^1- 
<^ #71 ^ = 2l-<?l ^(WRHl #71 ^>^-Bl ^1-1- (56)^1 #^-1- 7}S.x) flc sl-o]s. 
(78w)* ^^^VJl, #71 ^em ^ojB <3^(SRH #71 i^e] ^-#(56)21 #^f# 7>S. 
AjEn TllolH a|-oi(78s), #71 ul^^CcH #7l *fl2 «^ <3 ^ (60)2} #«l* 
JL^ TflolH ^(78h)-§: ^#^>ZL, #71 ^#<y-cg<3E](dHl #7l Xl3 %# 

^^(62)* ^^cj- ^oiB ^^-(781)* ^#tH}. #71 7fl°lB2Kl-i-(78w)4 

#7l X| l *#^^(58) AHofl^ ^}tL #3^(64), *l*l-H i S^(66) ^ #Jf #^^(68) 
°1 ^^^#^^^-(740)^1 7fl7flslJi ( #7l ^*V^#^^«l-(74c)^ #7l ^-1 = ef<a 

^(WR) #^ 2£tb, #71 ^oJ-TflolH ^q- (78h)j 7]. Aj. 7 ] ^2 %#<£ 

<3(60) 4°H^r sflE^^ XI l #3^(52a) ( 2fl4^ ^ #S{-5K64a) ^ 43^€ 
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A2 #3^(76aH jI^tIMB ^^B)-(74h)ol 7fl^fl5]ji ( #7] z\#<& Tfl^lH 

^(781)4 >8-7l ^13 %^^^(62) A>°H*r nflE^^ *|-Jf ^<3*K64a) ^ 
^|2 #S^(76a)°l alsHMMB. ^<£^(74lH 7fl^^cf. 

<72> £ 27 tfl*] £ 32^ ^13 ^Al^ofl 4^. Hi *) ^ oflse) i*} ^ zl ^1 

< 73 > £ 271- ^1 ^(b)^ ^-71 3 = 2^1 <3<*(WRH sfl= <LVS|-^-(53a) ^ 

(d) ^ ^-7] ^oIh ^(SRHItt sfl^. ^>5|-^-(53a)» -#7l <3<* 

(cHl Tfll ^^"(52)1- 

<74> £ 28^: ^71 ti>£^ 7]#(50)°fl ^>^sl^l-(56)* ^ ^ 

(bW *fll %^^^(58)^ *V^^, i^^CcHI 7^12 «-^^^(60)^r ^*>JI, 7] 
^tf^CdW m «-^<^(62)* tV^W. ^71 7^<a- <3*j( d ) ^ ^-71 ^ Tflole 

^(SR)^ ^"71 3)1 = ^S^(53a)^g: ^1^^. o] nfl , IL&<& ^(c)^ ^>7l 

1 ^^-(52)^ ^s\o] Tfli ^5^(52)^ ?f-v\}7} ^M^-. rcj-ej-^l, ol 

» #°J:*H ^-71 ^11 ^-31-^(52)* ^*Rr 74c! h}^^>4. ^-71 <3<*(WR) 
^-71 3fl= ^§J-ni-(53b)oil oi*fl ^-7] afljEL ^^(53a)^ ^z]-ol ^1^4. 

<75> IE. 291- ^2:^ , #7l ti>£xll 7l^r(50)^ ^i^^l *fl2 ^^-(86)^: ^^ji, # 

71 3l=eKl ^^(WR)S1 ^-71 ^12 ^^(86)^- ^171^4. ^"71 ^12 <iV^(86)^r ^ 
sHS^* 3-§-*H ^ ^71 5)1= ^Sj-^(53b) -tf^Tr ^"71 *)12 ^>Sl-e]-(86)ol 

^3*1 SHr4. ^^H, A o v 7l 3 = <£<3(WR)Sl ^7} 7fl2 ^>5|-^(86)^ z\)t] #7fl 
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£. 30* , ^7} #5.% 7 }%$\ ^ofl a)-^^ (64)j ^§>H^#(66) 

^ ^ ^S}-^(68)* ^7) ^ TflolH <3^(SR), ^7} ZL^^^^(c) ^ 

71 ^^^(d)^ #7l ^ ^^(68) ^ ^-71 ^*>b^^(66)# ^lTHtbcl-. 

£ 31* #2:^ , #7) 71^ #^1 #7] i^BV^r 

#^^^^-e>(70)^- ^^%>^(72)* ^#*H 'SW *r Sl^. #7l *\z)^(72) ^ XI 1 

£ 32* , 4M ^^n^(72), #7l #^^^€-^"(70)* *>5fl3. sflEi^} 

<^ ^7) ^H.e}o] ^^(WR)ojl ^-71 ^7>^el^S.(56)Sl ^fl- 7>S*l=^r ^ois. 

(78w)* ^*>^, ^7] ?\] o)e ^(SRHl 4M iL7>§-el^-l-(56)^ #Jfl- 7>S. 

*l=^r ^ 7ll°lB 2}<el(78s)ol 41-71 JL^^CcHl #7} *fl2 «r^<3 

(60)3 7}S^]5b TflolB #^-(78h)* ^^^Jl, 4>7l ^^^(dHl 

#71 X13 %#<3<3(62)* 7fM^b 711 °1S ^(781)* *g#th}. #7l 

5l-^l#(78w)^l- ^-71 m %#<^(58) Aj-Ojoll^ #3^(64), ^^e^^( 66 ) # 

^SKK68)ol ^^>7-l^-^<g5i-(74c)ol 7fl^€q-. ^71 &i*}x\^<&i*(74c)-& 

^-7} $\ELS)-°1 ^«(WR) g^4. 4>7l TllojH Bl-^l(78s)2l- #7) XI 1 

##^(58) 7.}oH)^ ^-71 Xl2 #5^(86) ^ #71 i5>Jf ^^(64 H 7fl^%4. 
£E*h #7) JL#<&7))°}B. ^(78h)4 #7l Xl2 #^^^(60) 7>>olofl^ 3)1 Bl^^ XI 1 A> 
5|-^-(52a), sflE-l^^ X12 ^]:2l-sl-(86a) ^ aH^^ s>^- #5^(64a)°l ajf^ JL^Tll 
°1S ^^^(74h)^l 711^51^1, #71 Tflole ^^. (781)JZ }. ^-71 X13 *^^^(62) 
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4°Hu n^HQ A2 #Sj-sK86a) g #3^(64a)°l 7-I^tIH 

B ^^(741 )°1 7fl7fl^cf. 

£ 33 tfl^l £ 36£- *fl4 ^aHH ti]^)^ nflae] -£7} ^ zl ^ 

##f_> ^13 5L 27 ifl^l £ 291- ^^^r 334 #°1 , #7l 2fl2 # 

^(86) ^^^Tfl^l ^tH}. £ 33# ^-2:^, #7l z\}2 #3^(86) # 

<Hl afll £^BV(88)^r ^ #7l ^ £^nT.( 88) o. l-e|^e|3.^-o. s $#*Hr £o] 

JE 341- #2:^, #71 $|H2K! <3^(WR)£} #7l m 5. #^(88) ^ #7] sflJEL 
^^^"(73)^- ^Tl^H #7l Tfll %#<8«U58)* i^l^JL, «>£.^1 71^(50)^ ^^ojj 

#3-*K64), ^1*1-H^#(66) ^ #^ #3^(68) -g- *V3fl5. ^f^ji, #7l # 
W(68) #<*fl *fl2 3E^^-(90)# 3#^*. # 7 J A}2 £*1«K90)£- 

£ 35-g: #2*}^, #7l ^ TflolH <3<3(SR), #7l ul^^Cc) £ #7l 7^ 
'U-^CdHH, # 7 J A]2 3E^^(90), -8-7} #-?- #SKK68), #7l #*1-B^(66) ^ 
#7l ^^-(64)-fr =L 14, #7} ^ = 5f<?I <3^(WR)£: XI 2 

JLJL #7l ^ 7flo] S <^^(SR), #71 ul^^Cc) £ #71 ^^oj-^^(d) 

X12 £^^-(88)^.5. 3^^. Tfl^tflA-l , E 35^- #2^, #71 «V£*fl 71^(50)^1 
^ofl 7^7-1^(92)1- ^#^4. #71 ^7-1^(92)^: ^i^B^M 31, ^ Bj- 

^ElAVojc, 3tME]^olE ^ ^^H^l ^uj-S. $#^- ^ #7l 7-17-1^ 

(92)-gr ^#*>7l *H1 #el^Sl^^ ti>S.^l 7m ^^ofl d) t§#^- ^JE ojcf. 
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£ 36-g- #2:^, ^7} $J = eKl <3^(WR)<M*r ^7] ^^^^(92), <$7] X12 51 
^(90)-8: sflE^^Jl, #7] ^ 711 o]H <3^(SR), #7l Jl^i^^^Cc) ^ # 

A ^^^(dH^ ^^%Vb]-(92) ^ # 7 1 XU £^^-(88)^- 3fl E] zl 

^4, 3J=5}-<?] <^(WRHl^r 4t?M B*«?]#(78w)°l ^^s]Jl, ^>7l 

^ XMS. ^^(SR)oll^ ^-71 ^ = e^<y-i:(78w)4 ^*3*> TflolH e^-I-(78s)7} 

^^1=K ^"71 JI^ ^(c)^ -H^XHB ^^- (78h )ol ^SIJI, ^7} T^^^ 

(dHlxr 7^<a-7llolH *1^-(781)°1 #7} JL^^TflolB ^^-(78h)4 #7l >fl 2 

*^*8^(60) A>oi6fl sflE^sl XI l ^^-(52), sflE^^ X| 2 #3W86a)°l Jl 

XMH ^<g^(74h)ol 7fl7fl5qjL, ^"71 aj^XMH #^-(78h)4 XI 3 

^(62) A>o)oH^ sflE^^ X12 ^^S. ^€ XMB ^<3^(741)<X 7flXl=} 

51 37 tfl*l £ 41^ XI 5 14 €- wlfl^ XlS-e] ^ zl Xl 

£ 37-g- , ^^1 XI 5 ^HItt «>£X1 71^(50) ^Hl H<^(b), -H*i 

# ^(c) ^SJ- <3°3(d)* ^^l-Jl, ^71 i| ^^(b)^ £)JE=£K1 <^(WR) 

ofl *fl51 ^>S}-^-(53a) ^ 3Jfl= ^S)-Bl-(53b)ol sflJEl *3<3^-(53)# ^^t!:^. #7l 

ZL^oJ-cg^( c )oll *)U A>2l-^-(52)* ^^^>J1, ^"71 XHH <3^(SR) ^ ^"71 7-1 # 

^^(dHl X12 ^-2^(54)* 

Tll^r^lW, £ 37* ^-S^, ^-71 XU ^3^(52), ^7} Xl2 #5^(54) ^ ^7} 
sjjc ^o£^ (53 )ol f ^ tiV^^l 7l^ ^ 0 H1 XU £^^"(94) ^ *KEHXiH^(95)* ^ 
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£ 381- , ^-71 «h£Xl 7l^(50H H3!*l i^el^'i-(56)* ^ ^ f>}3. , 

^1^] ^e|7l^-(self aligned shallow trench isolation technology)^ A r-§-*r°1 ij^iJ- 
<r Sflcl-. ^-7] 4171-^-^^(56)^ ^-7] ifi^CbHl XU %^<3 3(58)-§- tr^*r^, # 
7) ul^^CcH XI 2 *^<8^(60)-S: ^*>Jl, ^"71 7^«a-<^^(d)ofl X| 3 
(62)* *H3t}-4. X| 5 ^HH^i, ^-71 z]- #^<*#(58, 60, 62) fe- 

XI 1 2fl€(94a)<>l ^^t}. ^7l XI 1 *l|^(94a)£- #7} i*}^ ^M-(56) 

£ 391- %^*>^, ^-71 ^^91 <g^(WR)3 ^71 XI 1 sfl€(94a) £ #7l 

sflc ^<^^-(53)* Xl7lt}-cf. -y-71 sflJEL ^^^-(53)^1 Xl7l5l<X #7] XI 1 %^^^(58) 
°1 #3EXl 7]^^ ^ojj ^^(64), ^ r H^#(66) ^ ^ #3^(68) 

* Z\^Z}JL, #7} ^rSBt^eS) ^Hl XI 2 £3^(96)* #7} XI 2 

£^^-(96)^ t-eJ^^-S ^ $Jcf. 

£ 40* %^*>^ , ^-7] t)HH <8^(SR), -*7l ZL^^^(c) % ^"71 7-1 £ 

^^^(d)^ ^71 XI 2 £^^-(96), <#7] ^ #3^(68), #7} ^^>B^#(66) £ #71 
Spf ^^-(64)*- Xl7l*H ^"71 Xll B^ 3fl^i(94a)2l- ^7r£-3 eJ-#(56)-g- lc#>M 

^"71 XHH ^(SR), ^71 Jl^^^(c) g #71 7l^<g-^^(d)3l ^>7l 

Xll 2flE}(94a)^ <#7] ^7}^^(56)o) 
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*3h£*(| ^^cfl ^3 £^^(98) ^ ^^^(lOO)-i- ^#W. #7l ^13 

5L^(98)£: ^*Rr ?H ^M^}JL, #7l ^7.-1^(100)^: ^Sfl, 

e^31^A}-o)j= , ElE}^^ElA]-olJ= ( ^ ^€ *>M-5L ^ 

£ 41# , #7] <g<3(WRHH #7l T^T^^ni-dOO), #7] *)l3 i 

^^"(98) ^ #7l ^2 5L^ie]-(96)-i: sflE-N^H 4^7fl^| 5}<y-^-g- ^#15} 

31, #7l ^i* TllolH ^^(SR)^l^i #71 7-l7-l%l-ni-(i00) ( #7} *fl3 £^(98) ^ #7l 

5i$.n *im(94a)-8: 4^^*}^ #7l $|J= Ajtgfl tIHb el-*}*^ 

#71 JZ^^Cc) ^ #71 Tl^^^Cd)^!^ #71 7-1 7-1 ^(100), #71 ^1 

3 £^ev(98) ^ #71 *fll 2fl^i(94a)# 2flEl^*H #7l Jl^^ (cH] JL&<$ 

7fl^»m ^(78h)^§- ^#^>J2, #7l 7^<a-^«(d)oll Tl^oj-TllolB ^^"(780* 

4. A oM Tflols sl-<?]l;(78w)^- *ll2 3fl^(96a), ^13 ^(98a) ^ T^ig- 

4^(100a)^l 3f^lJL, #71 Jl^Tflole *}^-( 7 8h) ^ #7l 7-1 # ^TflolB ^ 
(781)^8: sfl&N^ *)U 3flll(94b), ^13 ^€(98a) ^ T^j- ^El(lOOa)^ 

3^°1^. #71 ^^^Tllole ^^. (78h) ^ 4 > 7l ^ 2 ^^^(eO) Till # 

s^AS. ^^HH ^^^-(74h)ol 7fl vtfl , #7l Tl^og-^olH ^^-(781 )3f 

A o V 7l ^3 %^ c §^(62) A>olofl ^2 ^-St-nl-o.^ Tl^oJ-TflolE ^<gnV( 741 )ol 7fl 

yj-tgo} ^AHlS-oflA^ #71 *}Jf #2^(64)^ ^^^#Sm-, ^El^#Sl- 
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llsKKsilicon oxynitride) 3l (metal 1 ic oxide) # ^^MSl *}4S. 

*r $14. A oM #* r B^#(66)€- *3e)^5^ 31 ^Bj^M-^aH" # §V4 

3. ^ $14. 4^^711^ ^-71 ^^>H^^(66)-gr ^oM ^ 

WIS ^H-^M *T $14. #Jf ^^"(68)^ #7) ^JjL a>^. 

^(64)2f 4^:7^1 ^el^sj-^-, ^^^^(silicon oxynitride) ^ ^<£^ 
#^Sj-4(metallic oxide) Sr43 *r $14. 4^*1^1^ ^7} ^> 

^^(68)^8: ^^rSr^^, ^mcfl IH^I^^AS. ^ $14. 

StV, m^o} ^AHU-ofl 4^ ^5.3 &*HH, ^"71 ^*H^<?l^-(74c) 

£ ^ofl £ol7i4, >^7l 7fl°lB Bf«y# 4°14 #7} #^4(740)^- 

c-1 447M, #7) JH^TlHB ^<£4(74h) ^ #7j Tl^og-^olB *i<34(741)£: Tflo] 

$14. 

jl41 

^•Wtr ^-o] ^igoj] 4#4 *!<*I4°.5. oj^oj^l ^THV^ocIn}. 

*^<34-i- ^ :£4-g-44-I-4 7>^l^-4. at, #7l #44^ £4^- #7l 

^» ^44 M ^ $14. 
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11 

*V£^1 71^:^1 ^€ 

^71 ^ ^^ofl ^^£)o] 4^r7fl^ j=3]*l ^7}£ 

21 

*fli *cHI 
13 3] 

4] 
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f-sV^ ^ ^l^s) 4i7}. 

5] 

6] 

€<8^, ^ ^^^H ^rS^l 71^1 *8^3<H ^-7] -i<g<*i 

7fl^l sg^* eKll-; 

#7l TflolH sflBl ^ ^-71 ^12 ^W^h A o V 7l TflolH 5fl^ 

9? #7] ^13 %^<3^ A>oH z}-z)- 711 Tfl^ TflolH 5? Tflol E ;g<£ 

^ 5L^-*Kr Hlfl*^ SflS-S} ^7f. 
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7] 

[^T 1 * 8] 

^6 ^) flo^, 

9] 

^7>. 

10 J 

#7) ^^<y- TflojB ^12 *va*<q- ^ ^"71 i 

^-71 Tfll ^VS}-*]-^ ^v 7 j ^ 2 ^n^t} ^ o_ ^ ^ o.^ ^ ti]^^ nfls. 

*M ^7>. 
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[3^* 111 

^71 ^ ^jolB 4>7l 3*1 TflolH e}^l ^ ^71 iE^ ^ 7H1 o] 
12] 

^-71 7] ^<y- 711 °1B *H1^ >S-7l ^ ^71 ^12 ^t5|-^- 

13] 

XI 12 %H] $a<>H, 
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#7] 711 o)H i^Sl** ^7} ^ = e^o] <£^6fl «fl^^ 4^7fl S| ^£5}o] f g ^- 7 ] 

^-71 TllolH ^"71 iH^ ^ 71MB ^Sl ^ ^7l *fll # ^ ^ 03 # 

*H$h ^ 711 el-^I ^ ^"71 *fll ^-71 ^^5}-^- 

£ 2)12 ^^-Ol 7D^|^ BflSSl 4l7>. 
14] 

*ni2 *<hi sa°H, 

^-71 ul^oj- TljolH ^-7] ^oj- TlH H #7] *fl2 ^Sj-^ ^Hl 

#7j #-^5}-nKg. d If5}H £^lO S ^ H } $) ^ ^S.Bl ±7} . 

[3^8" 15] 

*fl8 %H1 SZ^A^ 

Jl^<y- 711 °1B ^s}-^ *HlS ^111 ^VSK 1 - ^ *fl2 -ttsj-^-ar 5L^*> 

3-, 

#7l 7)^i<y- 711 ^71 *fl2 #3^<?] ^^SLS. 7>}±t Wl^^Aj ujl 

S-El ±7}. 

16] 

^1 15 %H1 5a<>H, 
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^"71 TIME 2}<y#£- ^"71 ^ = Sfo] ^ofl tifl^^ 4^7fl2l ^^o]§ * ^V 7 j 

Xl2 ^Sl-eVo) d 7 flxm ^3-2-3. *>fe «]^|^ ^15-3 4i*h 

1%^-% 17] 

X|15 %H1 5^*1, 

^"71 Zf TflolB 5}<?1^ X| 2 ^ XI 3 3^3<H ^^=lul, 

Jl^ XMH. ^ AV 7l ^^oj- Tflol^ ^! tr^nV g AV 7 1 ^3 

18] 

-S^, uL^^ ^ ^^^H #5LX] 71^1 $^3<H 

ofl 4^7fl^l XI 1 ^ ^ 1- , <#7] JL#<S<$<$°\] X|2 #7l 

^71 XI 1 S £ ^-71 -M-S-bI^ #°fl ^i^VTfl H^sH *>ejljs. 3 

^7l ^>^^^^- tfofl ^7} ±7,}^ ^9] ^VW-# 7>S^1 4^ 

7fl^ sg*Jtt Tfloje ej-ol-i-; 
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#7l <t <g<*-£- fl;=3l-°] #7l flE.^*] ^ofl ^Bfl TflolH 

^jeski <m <&^$\ # 7 i 7])°)^ ^n^} aa ^ Tii o]h ^ 

#7l #EL^°1 <5pf<>i| #7l #*}*l^o^cq ^w. aJ-^-^-o) 

#71 ^*1 ^ TflolH e}<?] ^ iS^ ^ 711 olH ^ ^Hf^l #7] ^}7l# 

#7l 7^1 2 l-^^ #-?- ^ #71 *)13 ##^2} #Jf£ ^ 7>5L7l Jl*} 
711 OIH Sfl^ ^ TflolH 

#7l _H*1<£ ^ol^ sflig ^ ^1-71 ^2 #^cg<* A>olSi]. ( ^-71 ^^oj- t^JE sfllg 

^ #7l ^113 %#^^ *}°]°)] AA TflojH *d<£A ^ ^€'3- tIMh 

19] 

^cg^ol ^o}^ tjV^ sflc^o^^. (pad i nsu i at i n g i ayer ) ^ ^p>^h 

^-(hard mask layer)^- ^#^& ^Tll ; 

^ofl ^711^ %^f>\±= ^1; 

#71 i£ ^^oll #71 B^l^ll-^ 711 -f^ H31*l tg^- t^j ; 
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#7] TflolB 2^]* AVojofl A o V 7 ] ^H^^n^g. # 7 1 ^ og <g 

^ *ll su-u. 

20] 

^119 %H] 5^1, 
21] 

^120 -%hi SU*H>H, 

nflS-S] i7>^ ^l^«o V ^. 
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